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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a means for 
accurately determining the movement of a biopsy 
needle or the like and a means for facilitating the 
comparison of a moving part by arranging an image 
display device to facilitate comparison between a 
plurality of sectional images in a computered 
tomograph which performs an image reconstruction 
and a display of a plurality of sections synchronizing a 
fast continuous scan using a multiple train detector. 
SOLUTION: This computed tomograph includes a 
means 1 by which projection data of a subject is 
collected fast continuously using a multiple train 
detector to gather the data containing hourly and 
spatial changes in the subject, an arithmetic 
processor 2 which allows the execution of pre-processing, reconstruction processing and 
display processing of the data collected by the multiple train detector within a time 
continually synchronous with the collection of data, an image display device 3 adapted to 
continuously display an image obtained by the reconstruction processing without delay 
synchronizing the collection of data into a plurality of display areas corresponding to the 
multiple train detector and means 31 and 32 to relatively facilitate the spatial and hourly 
comparison of adjacent sections of the subject. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS _ _ 

[Claim(s)] 

[Claim 1] A means of data collection which makes it possible to collect projection data from [ of 
analyte ] many continuously to coincidence with a detector of two or more trains, A processing unit 
which makes it possible to synchronize with data collection continuously and to carry out 
reconstruction data processing of the collection data collected with this multi-train detector to two or 
more trains coincidence, Have a display means which makes it possible to display serially an image 
obtained by this reconstruction processing at coincidence at two or more viewing areas corresponding 
to a multi-train detector, and two or more of these viewing areas are approached. Computerized 
tomography which arranges and is characterized by providing a means which makes easy a spatial 
and time comparison of a cross section where analyte adjoins by giving deformation which gives 
depth perception to a configuration of the viewing area. 

[Claim 2] A means of data collection which makes it possible to collect projection data from [ of 
analyte ] many continuously to coincidence with a detector of two or more trains, A processing unit 
which makes it possible to synchronize with data collection continuously and to carry out 
reconstruction data processing of the collection data collected with this multi-train detector to two or 
more trains coincidence, Have a display means which makes it possible to display serially an image 
obtained by this reconstruction processing at coincidence at two or more viewing areas corresponding 
to a multi-train detector, and two or more of these viewing areas are piled up and arranged. 
Computerized tomography characterized by providing a means which makes easy a spatial and time 
comparison of a cross section where analyte adjoins by giving deformation which gives depth 
perception to a configuration of the viewing area. 

[Claim 3] A means of data collection which makes it possible to collect projection data from [ of 
analyte ] many continuously to coincidence with a detector of two or more trains, A processing unit 
which makes it possible to synchronize with data collection continuously and to carry out 
reconstruction data processing of the collection data collected with this multi-train detector to two or 
more trains coincidence, By this reconstruction processing An obtained image In an image which 
equips two or more viewing areas corresponding to a multi-train detector with a display means which 
makes possible what is displayed serially at coincidence, piles up and arranges two or more of these 
viewing areas, and gives deformation or arrangement which gives depth perception to that viewing 
area, and is displayed on that viewing area, opacity Computerized tomography characterized by 
providing a means which makes easy a spatial and time comparison of a cross section where analyte 
adjoins by giving. 

[Claim 4] A means of data collection which makes it possible to collect projection data from [ of 
analyte ] many continuously to coincidence with a detector of two or more trains, A processing unit 
which makes it possible to synchronize with data collection continuously and to carry out 
reconstruction data processing of the collection data collected with this multi-train detector to two or 
more trains coincidence, By this reconstruction processing An obtained image In an image which 
equips two or more viewing areas corresponding to a multi-train detector with a display means which 
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makes possible what is displayed serially at coincidence, lays on top of a three dimensional image 
which created two or more of these viewing areas in advance, and arranges, and is displayed on that 
viewing area, opacity Computerized tomography characterized by providing a means which makes 
easy a spatial and time comparison of a cross section where analyte adjoins by giving. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Technology in which invention belongs] This invention relates to the computerized tomography 
equipped with the display means which makes it possible to display serially the processing unit which 
synchronizes with data collection continuously and carries out reconstruction data processing of this 
collection data to the means of the data collection which collects continuously the projection data of 
two or more locations of analyte to coincidence with a multi-train detector, and the image obtained by 
this reconstruction processing at coincidence at two or more viewing areas. 
[0002] 

[Description of the Prior Art] In an X-ray CT scanner, in order to obtain the X-ray tomogram for the 
cross section of analyte, an X-ray is irradiated from many by rotating X line source focusing on 
analyte at the analyte which lies in the direction of the axis of rotation. The X-ray which penetrated 
analyte is changed into current with an X-ray detector. After changing this current into digital data, 
the image processing for pretreatment, reconstruction processing, and a display is performed, and this 
is displayed with an image display device. 

[0003] The electron beam emitted from the electron gun is controlled by the X-ray CT scanner of an 
electron beam scanning method, and an X-ray is irradiated from many at the analyte which lies in the 
direction of the axis of rotation by scanning the X-ray target top annularly arranged around analyte by 
50 mses or 100 mses. The X-ray which penetrated analyte is changed into current with an X-ray 
detector. The data of two or more pages is collectable to coincidence by carrying out two or more 
trains installation of the X-ray detector. The image processing for pretreatment, reconstruction 
processing, and a display is performed to this data, and this is displayed with an image display device. 
In conventional equipment, since pretreatment and reconstruction processing had taken 1 cross- 
section **** about 3 seconds, when the data of two or more cross sections was collected for the scan 
of an electron beam with the detector of a repeat and two or more trains by the scan of 50 mses or 100 
mses, reconstruction processing was not able to be continuously performed on real time. Therefore, 
even if it had the detector of two or more trains, the image of two or more cross sections was not able 
to be continuously expressed as real time. 

[0004] In the biopsy by the biopsy needle puncture, in order to grasp the location of the biopsy needle 
correctly, using an X-ray CT scanner is performed. Moreover, to express a motion of the biopsy 
needle as real time using an X-ray CT scanner is tried. When performing the biopsy by the biopsy 
needle puncture under an X-ray CT guide, by the time series image of the one cross section, it is 
reported that it is difficult to grasp the location of a reusable puncture needle correctly except for the 
case where most reusable puncture needles exist on the cross section, and to display the time series 
image of two or more tomographic layers in preparation for the case where most reusable puncture 
needles do not exist on the one cross section is desired. 

[0005] It is necessary to operate Metz, a needle, a catheter, etc. dynamically in radiation-inspection 
(interventional radiology, interventional radiology) which served as the therapy technique. In order to 
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correspond to dynamic actuation of this Metz, a needle, a catheter, etc., to observe the time series 

image of two or more cross sections to coincidence is desired. 

[0006] 

[Problem(s) to be Solved by the Invention] It is what was performed since this invention coped with 
the above-mentioned technical problem. The purpose When displaying the fault image and temporal 
response of two or more cross sections of analyte, while expressing continuously the time series 
image of two or more cross sections of analyte as real time synchronizing with collection of 
projection data By offering the method of presentation which makes easy the spatial comparison of 
two or more cross sections exact grasp of the location of the biopsy needle in a biopsy needle 
puncture, and an operation an appliance ~ it is offering the real time computer tomographic 
equipment which enables exact grasp of conditions, such as an implement, or a quick motion, and 
raises the safety and simple nature of the technique. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, 
computerized tomography by this invention A means of data collection which makes it possible to 
collect projection data from [ of analyte ] many continuously to coincidence with a detector of two or 
more trains, A processing unit which makes it possible to synchronize with data collection 
continuously and to carry out reconstruction data processing of the collection data collected with this 
multi-train detector to two or more trains coincidence, Have a display means which makes it possible 
to display serially an image obtained by this reconstruction processing at coincidence at two or more 
viewing areas corresponding to a multi-train detector, make two or more of these viewing areas 
approach or put on a display mutually, and it arranges. By giving deformation which gives depth 
perception to a configuration of a viewing area, a means which makes easy a spatial and time 
comparison of a cross section where analyte adjoins was provided. Moreover, a means which makes 
easy a spatial and time comparison of a time series image of a cross section where analyte adjoins 
was provided by giving opacity to an image which piles up and arranges two or more of these 
viewing areas to a display, and gives deformation or arrangement which gives depth perception to 
that viewing area, and is displayed on that viewing area. Moreover, a means which makes easy a 
spatial and serial comparison of a cross section where analyte adjoins was provided by giving opacity 
to an image which lays on top of a three dimensional image which has the opacity which created two 
or more of these viewing areas separately in a display, and arranges, and is displayed on that viewing 
area. 

[0008] It became possible to become possible to perform easily a comparison [ time series / cross 
section / where analyte adjoins ], and to perform a spatial comparison of the whole inspection zone 
easily by this invention. 
[0009] 

[Embodiment of the Invention] Hereafter, the example of the computerized tomography by this 
invention is explained. Drawing 1 is the schematic diagram showing the configuration of the example 
of this invention. This example shows the X-ray CT scanner of an electron beam scanning method to 
the example. The electron beam 13 emitted from the electron gun 12 is controlled, and data is 
acquired by scanning the X-ray target 1 1 top annularly arranged around analyte by 50 mses or 100 
mses. Serial data is acquired by repeating the scan of this electron beam and performing it. The X-ray 
generated in the X-ray target penetrates the analyte which lies on a berth 16, and is changed into 
current with X-ray detector 14. This X-ray detector 14 is a multi-train detector, and collects the data 
of two or more cross sections to coincidence. This example explains the case where the data of the 
cross section of the 4th page is collected with the detector of four trains as an example. The output of 
an X-ray detector is changed into digital data in the data collection circuit 15. A processing unit 2 
performs the image processing for pretreatment, reconstruction processing, and a display to this data, 
and displays this with an image display device 3. There is the image display section 3 1 which 
displays the time series image of two or more cross sections collected by coincidence with a multi- 
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train detector on an image display device 3, and the viewing area 131,132,133,134 is set up. In order 
to control a viewing area and a display image, there is the parameter setting section 32, and it has the 
image x directional-control machine 135 and the image z directional-control machine 136. 
[0010] Drawing 2 is drawing for explaining this example, and shows the condition that the 
reconstruction image containing the biopsy needle inserted in analyte is displayed, in the X-ray CT 
scanner with the detector of four trains. The direction of a body axis which intersects perpendicularly 
the direction of [ from a x axis and the upper left ] the lower left with the y-axis and this x-y side in 
the direction of [ from the upper left ] the upper right is made into the z-axis in the field parallel to the 
cross section. Drawing 21 is drawing which projected analyte 101 on the x-z side. 102,103,104,105 is 
the slice reconfigurated using the data detected with each detector of 4 train detector, and corresponds 
to the cross section 1 of drawing 23, the cross section 2, the cross section 3, and the cross section 4, 
respectively. 106 is an area of interest and exists in slices 103 and 104 in this example. 107 shows the 
biopsy needle. Drawing 22 is drawing which projected analyte 101 on the x-y side. 106 shows an area 
of interest and 107 shows the biopsy needle. 

[001 1] Drawing 23 shows the reconstruction image in the time of day 1 (1 15), of the cross section 1 
(1 1 1) reconfigurated using the data of the slice 102,103,104,105 detected with each detector of 4 train 
detector, the cross section 2 (112), the cross section 3 (113), and the cross section 4 (1 14), time of day 
2 (116), time of day 3 (1 17), and time of day 4 (118). 1 19 is the number of the cross section displayed 
on the upper left hand corner of the viewing area of each cross section. 120 is analyte and 121 is an 
area of interest. At time of day 1 (115), the biopsy needle to the cross section 1 (1 1 1) as 122 It is 
displayed. At time of day 2(116) as 122 of the cross section 1, and 123 of the cross section 2 (1 12) It 
is displayed. At time of day 3 (1 17) as 122 of the cross section 1, 123 of the cross section 2, and 124 
of the cross section 3 (113) It is displayed and is expressed as time of day 4 (1 18) as 122 of the cross 
section 1, 123 of the cross section 2, 124 of the cross section 3, and 125 of the cross section 4 (114). 
Drawing used for subsequent explanation shows the condition in time of day 4. 
[0012] Drawing 3 shows the conventional method of presentation for explanation. Drawing 31 is the 
example which displayed the image collected and reconfigurated with 4 train detector on the viewing 
area of 2x2 in one set of a display, the image display field 1 1 1 - the reconstruction image of the cross 
section 1 - the reconstruction image of the cross section 3 is displayed on the image display field 
113, and the reconstruction image of the cross section 4 is displayed for the reconstruction image of 
the cross section 2 on the image display field 1 12 to the image display field 114. Since the image of 
the cross section of four trains is displayed on two lines and two trains in such a display of 2x2, there 
is a defect which location-relation about the continuity of the direction of a body axis of analyte 
cannot grasp easily. 

[0013] Drawing 32 is the example which displayed horizontally two sets of the displays which have 
two viewing areas for the image collected and reconfigurated with 4 train detector, respectively side 
by side, the image display field 111- the reconstruction image of the cross section 1 - the 
reconstruction image of the cross section 3 is displayed on the image display field 113, and the 
reconstruction image of the cross section 4 is displayed for the reconstruction image of the cross 
section 2 on the image display field 1 12 to the image display field 1 14. Although the image of the 
cross section of four trains can be horizontally displayed side by side in such the method of 
presentation, since it has spread in the longitudinal direction and the distance between areas of 
interest separates, there is a defect which location-relation cannot grasp easily. 
[0014] Drawing 33 is devised in order to remove the defect of drawing 32. The direction size of y of 
an image shows the reconstruction image of the 4 cross sections of the cross section 1, the cross 
section 2, the cross section 3, and the cross section 4 to the image display field 125, the image display 
field 126, the image display field 127, and the image display field 128 of one set of a display by 
shortening the x direction size of an image, maintaining. Since the reconstruction image of the 4 cross 
sections was horizontally displayed side by side on one set of a display, the comparison of the 4 cross 
section became easy rather than drawing 32. Moreover, since the distance between areas of interest 
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became short, the observation in the technique became easy. The defect from which an understanding 
of the three-dimensional physical relationship of the 4 cross section is hard to be acquired while 
carrying out a deer remains. 

[0015] Drawing 4 is one example of this invention devised in order to improve these defects. As for 
drawing 41, the direction size of y of an image shows the reconstruction image of the 4 cross sections 
of the cross section 1, the cross section 2, the cross section 3, and the cross section 4 to the image 
display field 131, the image display field 132, the image display field 133, and the image display field 
134 of one set of a display like drawing 33 maintaining and shortening the x direction size of an 
image, i.e., by changing the display aspect ratio of an image. It has the image x directional-control 
machine 135 which adds to this, and shows the x directions of an image to each image, and controls 
the property of images, such as an inclination of x directions. Moreover, it has the image z 
directional-control machine 136 which shows the direction of z of these two or more cross sections, 
and controls the property of two or more cross-sections image group, such as the display direction of 
the direction of z. 

[0016] Drawing 41 sets the image x directional-control machine 135 as the right sense, and has set 
the image z directional-control machine 136 as the right sense. As compared with the case of drawing 
33, an understanding of the x directions of an image and an understanding of the context in the 
direction of z of two or more images became easy by the display of the direction by an arrow head 
etc. 

[0017] Drawing 42 is the example which was made to transform an image display field and gave 
depth perception by operating the image x directional-control machine 135 to the lower right sense. 
As compared with drawing 33, an understanding of the context in the direction of z of two or more 
images becomes easy. 

[0018] Drawing 43 is the example which was made to transform an image display field and gave 
depth perception by operating the image x directional-control machine 135 to the lower left sense. As 
compared with drawing 33, an understanding of the context in the direction of z of two or more 
images becomes easy. 

[0019] Drawing 51 is an example in which the image x directional-control machine 135 is set as the 
right sense, and it has set the image z directional-control machine 136 as the left sense. The display 
position of the direction of z of two or more images can be changed by operating the image z 
directional-control machine 136. 

[0020] Drawing 52 is the example which was made to transform an image display field and gave 
depth perception by operating the image x directional-control machine 135 to the upper right sense. 
As compared with drawing 33, an understanding of the context in the direction of z of two or more 
images becomes easy. Moreover, an area of interest can be displayed on a near side. 
[0021] Drawing 53 is the example which was made to transform an image display field and gave 
depth perception by operating the image x directional-control machine 135 to the upper left sense. As 
compared with drawing 33, an understanding of the context in the direction of z of two or more 
images becomes easy. 

[0022] Drawing 61 is the example in which the image x directional-control machine 135 of the image 
display field 131, the image display field 132, and the image display field 133 was set as the lower 
left sense, and it set the image x directional-control machine 135 of the image display field 134 as the 
lower right sense. In a setup of drawing 43, it is what was set up by operating the image x directional- 
control machine 135 of the image display field 134 to the lower right sense, and the area of interest 
displayed on the image display field 133 and the image display field 134 can be made to be able to 
approach, and can be displayed. Moreover, it is observable as **** was actually put in and opened 
wide to the area of interest. Drawing 62 is the example carried out for being between the image 
display field 132 and the image display field 133, opening wide, and being alike. 
[0023] Drawing 63 is the example in which the image x directional-control machine 135 of the image 
display field 131, the image display field 132, and the image display field 133 was set as the upper 
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right sense, and it set the image x directional-control machine 135 of the image display field 134 as 
the upper left sense. In a setup of drawing 52, it is what was set up by operating the image x 
directional-control machine 135 of the image display field 134 to the upper left sense, and the area of 
interest displayed on the image display field 133 and the image display field 134 can be made to be 
able to approach, and can be displayed. . 

[0024] Although drawing 4, drawing 5, and drawing 6 showed the example made to transform an 
image display field into a trapezoid, if it is the deformation which gives depth perception to a display 
image, it is not necessary to be a trapezoid. Drawing 71 and drawing 72 are the examples made to 
transform an image display field into a parallelogram. 

[0025] Drawing 73 is the example which made narrower display width of face of drawing 52. Thus, 
the inclination to display width of face and the depth direction etc. can be changed so that more 
natural depth perception may be obtained. 

[0026] Although drawing 4, drawing 5, drawing 6, and drawing 7 showed the example which 
displays all the fields of an image on the image display field 131, the image display field 132, the 
image display field 133, and the image display field 134, only a narrow part may be displayed [ rather 
than ] including an area of interest, without displaying all the fields of an image. Drawing 81 shows 
the example which expanded the area of interest of the cross section 1, the cross section 2, the cross 
section 3, and the cross section 4 to the image display field 131 which carried out the same 
configuration as drawing 52, the image display field 132, the image display field 133, and the image 
display field 134, respectively, and displayed it on them. The area of interest and dilation ratio of an 
image can be set up with the image x directional-control vessel 135. Drawing 82 corresponds to 
drawing 53. 
[0027] 

[Example] In drawing 4, drawing 5, drawing 6, drawing 7, and drawing 8, although the image display 
field 131, the image display field 132, the image display field 133, and the image display field 134 
are arranged without overlapping, these may overlap and arrange them. Drawing 91 is an example 
with the array of the same image display field as drawing 52. The image display field 131, the image 
display field 132, the image display field 133, and the image display field 134 overlap, respectively, 
and are arranged. The image of the cross section 1, the cross section 2, the cross section 3, and the 
cross section 4 is displayed on the image display field 131, the image display field 132, the image 
display field 133, and the image display field 134. Opacity is set to these images. Since the image 
which is on the back side when two or more images overlap is also set up so that the opacity of the 
image of a near side may not be 1, it can be spaced. Drawing 92 is an example with the array of the 
same image display field as drawing 43. Thus, by overlapping and displaying the image which gave 
opacity, drawing 4, drawing 5, drawing 6, drawing 7, and a bigger viewing area than the example of 
drawing 8 can be used. 

[0028] Drawing 10 is the example which overlapped, has arranged the image display field like 
drawing 9, and gave opacity to the image. In drawing 10 -1, the image group 141 is the example 
which projected the image on the plane which the biopsy needle 107 and the y-axis make in drawing 
21. The image group 142 is the example which projected the image on the plane which intersects 
perpendicularly with the plane which the biopsy needle 107 and the y-axis make, and contains the y- 
axis in drawing 21. Thus, by projecting an image on two planes which intersect perpendicularly 
mostly, a motion of the biopsy needle can be known more concretely. By displaying on the image the 
guide line which connects the point that the surface of the biopsy needle and analyte crosses, and an 
interested part, actuation of the biopsy needle can be made easy. It has the image x directional-control 
machine 135 and the image z directional-control machine 136, and the display direction of an image 
etc. can be set up. Drawing 10 -2 is the example which changed the display direction with the image 
x directional-control machine 135 and the image z directional-control vessel 136. 
[0029] Drawing 1 1 is the example which overlapped, has arranged the image display field like 
drawing 10, and gave opacity to the image. In this example, the image of the cross section 1, the cross 
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section 2, the cross section 3, and the cross section 4 is overlapped and displayed on the three 
dimensional image by the voxel method created by the CAT before insertion of the biopsy needle. 
Since the display concentration of a three dimensional image can be changed by adjusting the opacity 
of three dimensional image creation time, a three dimensional image and the image of the cross 
section 1, the cross section 2, the cross section 3, and the cross section 4 can be expressed as legible 
concentration. 

[0030] In drawing 1 1, the image of the cross section 1, the cross section 2, the cross section 3, and the 
cross section 4 can extract and display only a portion with a motion. Moreover, since the biopsy 
needle has a specific CT valve, it can also extract and display only the portion of the biopsy needle. 
By displaying on the image the guide line which connects the point that the surface of the biopsy 
needle and analyte crosses, and an interested part, actuation of the biopsy needle can be made easy. 
[0031] In this example, although the X-ray CT scanner of an electron beam scanning method was 
explained to the example, a rotating anode X-ray tube is used as an X line source, and by rotating the 
stand furnished with this X-ray tube, an X-ray can be emitted and it can be similarly used in the X-ray 
CT scanner which acquires data with the X-ray detector of many trains. 
[0032] Although old explanation has explained to the example the CT scanner which has in 
coincidence the so-called multi-train detector which collects the projection data of two or more cross 
sections, the projection data of one cross section can be collected and it can apply similarly to the CT 
scanner which performs two or more image processings to this, and the so-called three dimensions 
CT which used the field detector. 

[0033] In this example, although the X-ray CT scanner was explained to the example, in the medical 
image equipment which deals with the serial image in two or more pages, such as an MR equipment, 
it can be used similarly. 
[0034] 

[Effect of the Invention] The means of the data collection which enables computerized tomography 
by this invention to collect the projection data from [ of analyte ] many continuously to coincidence 
with the detector of two or more trains, The processing unit which makes it possible to synchronize 
with data collection continuously and to carry out reconstruction data processing of the collection 
data collected with this multi-train detector to two or more trains coincidence, Have the display 
means which makes it possible to display serially the image obtained by this reconstruction 
processing at coincidence at two or more viewing areas corresponding to a multi-train detector, make 
two or more of these viewing areas approach or put on a display mutually, and it arranges. By giving 
the deformation which gives depth perception to the configuration of a viewing area, the means 
which makes easy the spatial and time comparison of the cross section where analyte adjoins was 
provided. Moreover, the means which makes easy the spatial and time comparison of the time series 
image of the cross section where analyte adjoins was provided by giving opacity to the image which 
piles up and arranges two or more of these viewing areas to a display, and gives the deformation or 
arrangement which gives depth perception to that viewing area, and is displayed on that viewing area. 
Moreover, the means which makes easy the spatial and serial comparison of the cross section where 
analyte adjoins was provided by giving opacity to the image which lays on top of the three 
dimensional image which has the opacity which created two or more of these viewing areas 
separately in a display, and arranges, and is displayed on that viewing area. It became possible to 
become possible to perform easily a comparison [ time series / cross section / where analyte adjoins ], 
and to perform the spatial comparison of the whole inspection zone easily by this. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



02/13/2004 



Page 1 of 2 




* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The schematic diagram showing the configuration of the computerized tomography by 
this invention. 

[Drawing 2] Drawing showing the physical relationship and the time relation of the analyte, area of 
interest and biopsy needle which are used for explanation of the example of this invention, and two or 
more tomographic layers. 

[Drawing 3] Drawing showing the method used conventionally in order to display the physical 
relationship and the time relation of analyte, an area of interest and the biopsy needle, and two or 
more tomographic layers on a screen. 

[Drawing 4] Drawing showing the example of this invention which displays the physical relationship 
and the time relation of analyte, an area of interest and the biopsy needle, and two or more 
tomographic layers on a screen. 

[Drawing 5] Drawing showing the example of this invention which displays the physical relationship 
and the time relation of analyte, an area of interest and the biopsy needle, and two or more 
tomographic layers on a screen. 

[Drawing 6] Drawing showing the example of this invention which displays the physical relationship 
and the time relation of analyte, an area of interest and the biopsy needle, and two or more 
tomographic layers on a screen. 

[Drawing 7] Drawing showing the example of this invention which displays the physical relationship 
and the time relation of analyte, an area of interest and the biopsy needle, and two or more 
tomographic layers on a screen. 

[Drawing 8] Drawing showing the example of this invention which displays the physical relationship 
and the time relation of analyte, an area of interest and the biopsy needle, and two or more 
tomographic layers on a screen. 

[Drawing 9] Drawing showing the example of this invention which displays the physical relationship 
and the time relation of analyte, an area of interest and the biopsy needle, and two or more 
tomographic layers on a screen. 

[Drawing 10] Drawing showing the example of this invention which displays the physical 
relationship and the time relation of analyte, an area of interest and the biopsy needle, and two or 
more tomographic layers on a screen. 

[Drawing 11] Drawing showing the example of this invention which displays the physical 
relationship and the time relation of analyte, an area of interest and the biopsy needle, and two or 
more tomographic layers on a screen. 
[Description of Notations] 

1 Data Collection Section 

2 Data-Processing Section 

3 Image Display Device 

4 Actuation Machine 
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1 1 X-ray Target 

12 Electron Gun 

13 Electron Beam 

14 X-ray Detector 

15 Data Collection Circuit 

16 Berth 

31 Image Display Section 

32 Parameter Setting Section 

101 Analyte 

102 Cross Section 1 

103 Cross Section 2 

104 Cross Section 3 

105 Cross Section 4 

106 Area of Interest 

107 Biopsy Needle 

108 X-z Coordinate 

109 X-y Coordinate 

1 1 1 Image Display Field of Cross Section 1 

1 12 Image Display Field of Cross Section 2 

113 Image Display Field of Cross Section 3 

1 14 Image Display Field of Cross Section 4 

115 Display Image of Cross Sections 1-4 Which Can be Set Time-of-Day 1 

116 Display Image of Cross Sections 1-4 Which Can be Set Time-of-Day 2 

1 1 7 Display Image of Cross Sections 1 -4 Which Can be Set Time-of-Day 3 

118 Display Image of Cross Sections 1-4 Which Can be Set Time-of-Day 4 

119 Number Which Shows Cross Section Displayed on Image Display Field 

120 Cross-Section Image of Analyte 

121 Cross-Section Image of Area of Interest 

122 Biopsy-Needle Image Displayed on Cross Section 1 

123 Biopsy-Needle Image Displayed on Cross Section 2 

124 Biopsy-Needle Image Displayed on Cross Section 3 

125 Biopsy-Needle Image Displayed on Cross Section 4 

126 Image Display Field of Cross Section 1 Which Deformed 

127 Image Display Field of Cross Section 2 Which Deformed 

128 Image Display Field of Cross Section 3 Which Deformed 

129 Image Display Field of Cross Section 4 Which Deformed 

131 Image Display Field of Cross Section 1 by this Invention 

132 Image Display Field of Cross Section 2 by this Invention 

133 Image Display Field of Cross Section 3 by this Invention 

134 Image Display Field of Cross Section 4 by this Invention 

135 Image X Directional-Control Machine 
135 Image Z Directional-Control Machine 

141 Image Group Projected on Field Almost Parallel to Biopsy Needle 

142 Image Group Projected on Field Almost Perpendicular to Field of 141 

143 Image Group of Cross Section 

144 Three-dimensional Display Image of Analyte 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 11 




[Drawing 21] 
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[Drawing 22] 
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[Drawing 23] 
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[Drawing 3^ 




[Drawing 32] 
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[Drawing 33] 
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[Drawing 52] 




[Drawing 53] 









[Drawing 61] 




[Drawing 62] 
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[Drawing 63] 




[Drawing 71] 




[Drawing 73] 
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[Drawing 82] 




[Drawing 91] 




[Drawing 92] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



02/13/2004 



Page 7 of 8 



^UL ^132. ^133. ^131 



-4 — r-4 




[Drawing 10-1] 




[Drawing 10 -2] 




[Drawing 11-1] 




[Drawing 1 1 -2] 
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